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Calcium phosphate apatites offer outstanding biological adaptability which can be
attributed to their specific physico-chemical and structural properties.
Nanocrystalline apatites are involved in living organisms mainly as the major
constituent of bones. They can be defined by four main characteristics (1) non-
stoichiometric chemical composition; (2) presence of bivalent HPO,* and CO,;*
anions; (3) plate-like crystals, rather unusual for apatites; (4) developed surface
hydrated layer determining their reactivity and biological activity. Due to the
complex structure and heterogeneity of biological systems such as bone, synthetic
apatites are generally used to throw light on the surface reactivity of bone mineral.
The actual conception of the fine structure of synthetic and biological apatites,
which is essentially based on the existence of a hydrated layer at the surface of the
nanocrystals will be discussed. The imitation of bone mineral has also inspired the
research and development of apatite-based biomaterials. Although biomimetic
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apatites have been found to exhibit interesting biological properties their use as biomaterials
is hindered by difficulties of processing related to their strong reactivity and instability.
Apatitic biomaterials can be processed at low temperature which preserves their surface
reactivity and biological properties. They can also be associated in various ways with active
molecules and/or ions. Indeed the reactivity of the hydrated layer at the surface of apatite
nanocrystals offers material scientists and medical engineers extensive possibilities for the
design and functionalization of biomaterials with improved bioactivity using unconventional
processing. Several examples of use and processing of nanocrystalline apatites involved in
the preparation of bioactive cements, ceramics, composites and coatings will be presented.
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